The long term exposure of living organisms to pesticidal residues present in our environment leads to several health hazards, of which genotoxity is of prime importance. The investigation on the effect of organophosphorous compound namely Chlorpyriphos on grasshoppers shows that Chlorpyriphos has induced chromosomal aberrations significantly with increase in concentration and duration of exposure to this compound. Hence, careful and controlled use of the stated pesticide is suggested.
To meet the demand of agricultural products due to rising human population, increase in the agricultural productivity has been inevitable. This is achieved with the prolific use of various pesticides and pollutants which leads to the accumulation of such mutagens in living organisms. This accumulation (bioaccumulation or biomagnification) is one of the serious causes of mutation in living organisms (Kost 1949 , Somers and Hu 1962 , Pati and Bhunya 1987 , Auerbach and Robson 1944 . The pesticides like Chlorpyriphos is an organophosphorous compound, which is sprayed on the crop fields. These affect crop, insect pests and subsequently, get accumulated in different trophic levels of our ecosystem. To know the impact of pesticide on insects, an investigation was undertaken in vivo to study the direct effect of pesticide, Chlorpyriphos on a type of short-horned gasshopper.
Materials and methods
For this investigation, the experimental animal is short-horned grasshopper (Poecilocerus pictus F.) which was collected from different regions of Bhubaneswar (20.15°and 85.52°) and Cuttack (20.28°and 85.54°), Orissa, India during January, 2005 to December, 2006. The testes lobules were taken as the the materials for the study. The animals were injected with Chlorpyriphos for 6, 12 and 24 h interval, after which specimens were sacrificed for collecting testis lobules. Parallel controlled sets were also prepared by injecting distilled water to the specimens.
Chlorpyriphos injection of 10%, 20% and 30% was injected separately. For each concentration of dose, the treated animals were kept for 6, 12 and 24 h of duration to study their effects on germinal cells. Routined cytological preparations were made for both controlled and treated sets. Cells and chromosomes were observed, analysed and desired cells were photomicrographed. The entire data were statistically analysed. The 'Z' value was calculated from the proportions of abnormal cells of controlled sets and treated sets.
Results
From the normal squash preparation, a good number of metaphase plates were observed. The chromosomes are rod shaped and acrocentric in nature. In the control set, the percentage of abnormal cells having chromosomal abnormalities such as stickiness, stretching and bridge are found to be 0.571, 1.142 and 2; proportions 0.005, 0.011 and 0.02 for 6, 12 and 24 h respectively (Table 1) .
In treated sets, the chromosomal abnormalities encountered during our observation were corrosive effect (Fig. 1) , woolly appearance (Fig. 2) , stickiness (Fig. 3) , clumping (Fig. 4) , breaks, stretching (Fig. 5) , bridge (Figs. 6 and 7), laggard (Fig. 8), sticking (Fig. 9) and clumping of chromosomes (Fig. 10) . Somers and Hu (1962) , Behera and Bhunya (1987) , Bhunya and Behura (1987) and Pati and Bhunya (1987) . Kost (1949) , Sobes (1956) , Smith (1966) and Pandit (1986) have reported genotoxic potential of different mutagens and chromosomal aberrations such as stretching, breakages, clumping, bridges and extreme fragmentation. Chemically induced chromosomal aberration in insects has been reported by several workers (Klassen et al. 1969 , Konar 1969 , Manna and Parida 1972 , Vogel and Chandler 1974 , Bhunya and Das 1976 , Bhunya and Behura 1986 .
In this study results indicate Chlorpyriphos is found to be clastogenic and mitotoxic to genetic material of grasshopper. The percentage of abnormal cells having chromosomal abnormality has been noticed to be increased with increased concentration of dose and duration of the treatment. From the statistical analysis, it is inferred that Chlorpyriphos has significant mutagenic effect of genetic material of grasshopper. Therefore, nonuse or quite restricted use of this pesticide is suggested to maintain the ge- netic stability and sustain genetic make up of human population.
